The successful prevention and treatment of coronary heart disease (CHD) and stroke has resulted in a
T he prevention and treatment of cardiovascular disease (CVD) has been a primary determinant of increased longevity of older individuals. Improved therapies for clinical coronary heart disease (CHD) and reduced risk factor levels have led to older age at first heart attack, and to higher prevalence of clinical and subclinical CHD (1) (2) (3) (4) (5) . Women have a lower incidence of clinical CHD than men, even at older ages, and less coronary atherosclerosis, as measured by coronary artery calcium (CAC) (4, 6, 7) . Women also have a first heart attack at an older age than men: at about 72 years of age in women and in the mid-60s in men (8) . The extent of subclinical coronary atherosclerosis is a very powerful predictor of risk of clinical coronary artery disease (CAD), congestive heart failure, and stroke (6, (9) (10) (11) (12) (13) . A zero CAC Agatston score is associated with very longterm lower risk of CHD and death, even at older ages (14) .
The greater longevity has resulted in an increased population of older people at risk for dementia. Most dementia cases in the United States are older than the age of 75 years at the time of diagnosis. Women live longer than men and, therefore, are at increased lifetime risk for Alzheimer disease, especially at 85þ years of age (15) (16) (17) (18) (19) . The overall incidence rate of allcause dementia was similar in men and women in the 90þ study (20) . The pathology of dementia at this older age included Alzheimer disease pathology, neurodegeneration, and brain vascular disease (21, 22) . Numerous studies have documented the association between brain and systemic vascular disease, and risk of dementia (23) (24) (25) (26) (27) (28) (29) (30) (31) . An important unanswered question is whether older subjects who survived to 80þ years of age with minimal cerebral, peripheral, or coronary atherosclerosis have a reduced risk of dementia and brain neuropathology, as compared with most older patients with extensive subclinical vascular disease.
Few longitudinal studies have evaluated the relationship between CAC and risk of dementia (31) . In the Rotterdam Study, common carotid artery intimal medial thickness (IMT), carotid plaque, and peripheral arterial disease were associated with increased risk of dementia greater than 9 years, attenuated with longer follow-up. The extent of calcification in the coronary arteries, aortic arch, extracranial carotid arteries, and intracranial carotid arteries was correlated cross-sectionally with lower cognitive scores (31) (32) (33) . Calcification in the intracranial and extracranial carotid arteries (but not coronary artery calcification) was a risk factor for incident dementia. In the Age, Gene/Environmental Susceptibility Study (34) , dementia increased with age and was significantly related to quartiles of CAC, reduced by adjustment for other risk factors.
The incidence of dementia (1992 to 1998) was higher in participants with prevalent CVD in a previous report from the Cardiovascular Health Study (CHS). The risk of dementia was higher with increased common and internal carotid IMT, and lower anklebrachial index (35) . Participants with higher CAC scores or greater carotid IMT measurements had more CVD events over 5 years of follow-up (36) . Higher CAC scores were associated with more brain magnetic resonance imaging (MRI) vascular abnormalities, and with both mild cognitive impairment (MCI) and prevalent dementia, but not after age adjustment (37, 38) .
Black persons had lower CAC than white persons (39) .
In this study, we examined the relationship of subclinical CAD and risk of clinical CVD and dementia at 80þ years of age in 532 participants of the CHS Cognition Study (CHS-CS) in Pittsburgh from 1998/ 1999 to 2014. We specifically tested 2 hypotheses in participants aged 80þ years followed for 10þ years:
whether CAC and other measures of subclinical vascular disease predict risk of death and risk of dementia and CHD. We further evaluated whether these associations were similar among men and women. This report differs from previous CHS publications that included CAC by including predominantly olderage participants 80þ years of age, much longer follow-up, more detailed evaluations of dementia status, and incident (as compared with predominantly prevalent) dementia.
METHODS
The CHS-CS dementia follow-up study was a continuation of the original CHS limited to the Pittsburgh field center of the CHS from 1998/1999 to 2014. In 1992 to 1994, a total of 924 participants had an MRI of the brain. The detailed methods for the CHS-CS have been published (41) . MRI acquisition and measurements have been described. MRI scanning was completed using a 1.5-T scanner, as previously described (42, 43) .
White matter lesions and ventricular size were determined using a linear scale from 0 to 9 on the basis of a referenced standard.
COGNITIVE AND NEUROLOGICAL EVALUATIONS.
All participants had a neuropsychological battery in 1998/1999, which was repeated yearly through 2013.
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RESULTS
The analysis was restricted to 311 (72%) of the 433 participants free of clinical CAD in 1998/1999 ( Table 1) .
There were 157 white women, 45 African-American (AA) women, 77 white men, 29 AA men, and 3 others.
AAs have lower CAC Agatston scores than whites, and men have higher CAC Agatston scores than women (39) . The association of CAC and risk factors at baseline is shown in Table 1 . CAC scores were significantly related to total mortality for white men and black women, and showed a nonsignificant trend (p ¼ 0.11) for white women (Table 3, Online Table 1 ).
In a Cox regression model, CAC scores >400 versus <10 were an independent significant predictor of total mortality for the entire sample (HR: 1.73; 95% CI: 1.18 to 2.54). Other predictors were age and the extent of white matter grade in the brain. Traditional CVD risk factors and measures of physical activity were not independent predictors of mortality (Online Table 2 ). Smoking, lower cognitive scores, diabetes, and higher interleukin-6 were also predictors with wide confidence limits (Online Table 2 ).
DEMENTIA. The age-specific incidence of dementia was similar for men and women (41) . Among white women, the incidence of dementia with a CAC score of 0 was approximately one-third the rate for women with CAC scores >400 (p ¼ 0.04) ( Table 3 , Central Illustration). There were no significant trends of CAC and risk of dementia for white men (Table 3) , or for AA men and women (Online Table 1 ). The analysis was limited by the small number of participants, especially for subjects with low CAC scores.
Time to dementia from the initial CAC measurement was 7.1 AE 1.6 years for those with CAC scores of 0 AE versus 5.2 AE 3.3 years for those with CAC scores For white women, lower ankle brachial index was significantly related to an increased incidence of dementia, and for white men, maximal percent stenosis (inversely) was significant related to the risk of dementia ( Table 4) . Risk of dementia increased with The incidence of dementia is similar in men and women. Men with low CAC scores from 0 to 10 have a low cumulative incidence of dementia. CAC ¼ coronary artery calcium. Values are n unless otherwise indicated. *Dementia rates restricted to participants without incident dementia before 1998/1999. †95% confidence limits.
PY ¼ person-years; other abbreviations as in Table 1 .
Kuller et al. The age-specific incidence of dementia was greater than for CHD at all ages for women and at older ages for men ( Table 5 ). There were too few events among participants age 85þ years in 1998/1999 to be included in the analysis ( Table 5) . Incidence of CHD, but not dementia, was higher in men than women.
Risk factors for CHD are shown in Online Table 3 and were previously published in the CHS (37).
CHD incidence was directly related to extent of CAC for white men and for both white and black women (Figures 1 and 2 ). Table 2 ) comparing CAC scores <10 with those >400, the HR for CHD was 1.54 (95% CI: 0.83 to 2.86). Diabetes mellitus and subclinical CVD were significant predictors of CHD (47).
We also evaluated the relationship between the number of coronary artery calcifications and risk of dementia and CHD for white men and women (Online Table 4 ). The CAC Agatston score and number of calcifications was highly correlated, 0.817 Table 4 ). There was an approximately 2-fold difference in the dementia rates from the very low to very high number of calcifications for white women, but no association for white men. Maximum wall thickness in both the internal and common carotid artery was related to the risk of CHD for white women, and maximal stenosis was related to the risk of CHD for white men ( Table 4) . There was a nonsignificant trend of increased incidence of CHD for both common and internal carotid artery wall thickness for white men ( Table 4) . Values are n unless otherwise indicated. *95% confidence limits.
Abbreviations as in Tables 1 to 3 . Table 6 ). CAC and ankle brachial index were significantly lower, especially for alive versus dead, but did not differentiate dementia versus no dementia for either alive or dead participants. Cigarette smoking was significantly less for the alive, nondemented participants. There was also a lower prevalence of hypertension and greater number of blocks walked among those who were alive and nondemented (Online Table 6 ). Results were similar when CAC analysis was restricted to participants without CVD in 1998/1999.
DISCUSSION
The incidence of dementia in participants 80þ years of age is greater than for CHD, especially for women.
Only about one-fourth of the deaths in this older-age 
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Cumulative incidence of CHD is higher in men than women. Both white men and women with lower CAC scores have reduced risk of CHD.
Abbreviations as in Figure 1 .
Coronary Artery Calcium and Risk of Dementia M A R C H 8 , 2 0 1 6 : 1 0 1 3 -2 2 dementia. As age at first heart attack continues to rise, dementia will be an important comorbidity and will affect treatment decisions and outcomes.
Second, a 0 or very low CAC Agatston score was associated with lower incidence of dementia among women.
Third 
